This study aimed to examine age and educational inequalities in smoking cessation due to the implementation of a tobacco tax increase, smoke-free legislation and a cessation campaign. Longitudinal data from 962 smokers aged 15 years and older were used from three survey waves of the International Tobacco Control (ITC) Netherlands Survey. The 2008 survey was performed before the implementation of the interventions and the 2009 and 2010 surveys were performed after the implementation. No significant age and educational differences in successful smoking cessation were found after the implementation of the three tobacco control interventions, although smokers aged 15-39 years were more likely to attempt to quit. Of the three population-level tobacco control interventions that were implemented simultaneously in the Netherlands, only the smoke-free legislation seemed to have increased quit attempts. The price increase of cigarettes may have been only effective in stimulating smoking cessation among younger smokers. Larger tax increases, stronger smoke-free legislation and media campaigns about the dangers of (second-hand) smoking are needed in the Netherlands.
Introduction
The World Health Organization has introduced the MPOWER package, consisting of six effective population-level tobacco control interventions [1] . Three of these, tobacco tax increases, smoke-free legislation and cessation campaigns are thought to be most effective [2, 3] . Ideally, these interventions should not only be effective in reducing overall smoking rates, but also in decreasing smokingrelated disparities. People with lower educational levels are more likely to become smokers and to become heavily addicted smokers [4, 5] . Previous research suggests that tax increases may have larger effects among smokers with lower educational levels [6, 7] and that smoke-free legislation and cessation campaigns may have larger effects among smokers with higher educational levels [7, 8] .
It is also preferred that population-level tobacco control interventions have equal or greater effects among young smokers, to prevent them from becoming established smokers [4] . Tax increases on tobacco are known for their larger effects on young people [2, 6, 9] , presumably because young people have lower incomes [10] . Potential differential effects of smoke-free legislation and cessation campaigns on young people are less well documented [2, 7] .
Evidence about the differential effects of population level tobacco control interventions generally comes from studies examining the effects of only one intervention [3] , whereas the implementation of only one population-level tobacco control intervention at a time is rare [11] . Therefore, it is unclear whether differential effects of interventions across studies are really due to the differential strength of that particular intervention or to the presence of concurrent interventions whose impact was not explicitly considered in the evaluation.
In our study, we examine the differential effects of three tobacco control interventions: a tobacco tax increase, smoke-free hospitality industry legislation and a mass media smoking cessation campaign. These three interventions were implemented during the same time period in the Netherlands in 2008, providing a large opportunity to substantially decrease smoking prevalence and increase smoking cessation. However, smoking prevalence did not decrease significantly [12] and the combination of the three interventions increased quit attempts only slightly from 24% in 2007 to 26% in 2008 [12] . By using a longitudinal cohort study and classifying people according to their exposure to each of the three interventions, we attempt to disentangle the differential effects of the interventions.
In the Netherlands, tobacco taxes were increased by E0.25 for a pack of 20 cigarettes and by E0.31 for a 50-g pouch of rolling tobacco from July 2008. This resulted in a mean price increase of 8%, which reached the consumer in November 2008. Smokefree hospitality industry legislation was implemented in July 2008. Workplaces were already smoke-free from January 2004. The smoke-free hospitality industry legislation did not succeed in making all hospitality venues totally smoke-free due to weak legislation and problems with compliance [13, 14] . From April 2008 until January 2009, a mass media smoking cessation campaign 'There is a quitter in every smoker' ran on television, radio, print and internet. This campaign was designed to stimulate smokers to quit smoking and had a special focus on smokers with low to moderate educational levels aged 20-50 years.
In the current study, we examine whether there were age or educational inequalities in smoking cessation after the implementation of the three interventions (research question 1), in exposure to the three interventions (research question 2) and in the effects of the three interventions on smoking cessation (research question 3).
Methods

Design
The tobacco tax increase, smoke-free hospitality industry legislation and the cessation campaign were all implemented on a national level in the 
Sample
Dutch smokers aged 15 years and older were recruited from a probability-based web database [15] . Potential respondents were identified as smokers (having smoked at least 100 cigarettes in their lifetime and currently smoking at least once per month) by means of a short screening survey in March 2008. In April 2008, 2331 smokers were requested to participate in a web survey. Of these smokers, 1820 participated in the first survey (78.1%). In April and May 2009, all 1820 smokers of the baseline survey were recontacted for the second survey and 1447 took part (79.5%). In May 2010, all baseline respondents were again recontacted and 1275 respondents participated in the third survey (70.1%).
The analyses for this article were restricted to respondents who participated in all three survey waves (n ¼ 1176). Furthermore, respondents were G. E. Nagelhout et al. Of the remaining 1048 respondents, 962 answered all questions that were used in the current study and were used in the analyses. These respondents (n ¼ 962) were older (t ¼ 4.83, P < 0.001), had higher scores on the Heaviness of Smoking Index (t ¼ 2.81, P ¼ 0.005) and had less often the intention to quit smoking within the next 6 months ( 2 ¼ 8.18, P ¼ 0.004) at the 2008 survey than the respondents who did not answer all questions used in this study or did not participate in the 2010 survey (n ¼ 858).
Measurements
Control variables
Control variables were gender, age group, educational level, heaviness of smoking and intention to quit smoking. These variables were assessed at the 2008 survey. Age was categorized as 15-24, 25-39, 40-54 and 55 years and older. Education was categorized in three levels: low (primary education and lower pre-vocational secondary education), moderate (middle pre-vocational secondary education and secondary vocational education) and high [senior general secondary education, (pre-) university education and higher professional education]. The Heaviness of Smoking Index (HSI) was created as the sum of two categorical measures: number of cigarettes per day and time before smoking the first cigarette of the day [16] . HSI values ranged from 0 to 6 and are positively associated with nicotine dependence. Intention to quit smoking was categorized as intending to quit within 6 months and not intending to quit within 6 months.
Exposure to tobacco control interventions
A tobacco tax increase will affect only those smokers who pay more for their cigarettes after the tax increase. Therefore, respondents were asked during the 2008 and 2009 surveys how much they paid for their cigarettes at their last purchase. Following previous studies [17] , the increase in reported prices between the 2008 and 2009 surveys was used as an indicator of exposure to the price increase. Next, this variable was categorized into four levels: no price increase including price decreases (0), an increase in price of 1-2 cents per cigarette (1), 3-4 cents per cigarette (2) and 5 cents per cigarette or more (3) .
Not all smokers were exposed to the smoke-free hospitality industry legislation, because not all hospitality industry venues complied with the legislation and because not all smokers frequented hospitality industry venues. Therefore, we used both rules about smoking in bars [18, 19] and frequency of visiting bars [12, 19] at the 2009 survey as a measure for exposure to smoke-free legislation. The following questions were used: 'Which of the following best describes the rules about smoking in drinking establishments such as bars or pubs where you live?' ('no rules or restrictions', 'smoking is allowed only in some indoor areas', or 'smoking is not allowed in any indoor area') and 'Since the smoking ban in the hospitality industry (July 2008), how often have you visited a drinking establishment such as a bar or pub where you live?' ('never', 'yearly', 'monthly' or 'weekly'). One exposure variable was created by multiplying the answers on the two questions, ranging from 0 (no rules or restrictions about smoking in drinking establishments and/or never visited drinking establishments since the ban) to 6 (smoking is not allowed in any indoor area in drinking establishments and weekly visited drinking establishments since the ban).
Recall of exposure to the cessation campaign was assessed at the 2009 survey by showing respondents pictures and texts from the campaigns. Smokers were asked how often they had seen the television commercial, the radio commercial, the poster, and how often they had seen anything on the internet from the 'There is a quitter in every smoker' campaign. Response categories were 'never' (0), 'rarely' (1), 'sometimes' (2) and 'often' (3). One exposure variable was created by computing a mean score of exposure to the four different parts of the campaign for every respondent.
Inequalities in cessation due to tobacco control
Smoking cessation
Smoking cessation was assessed during the 2010 survey. Quit attempts were assessed by asking respondents: 'Have you made any attempts to stop smoking since the last survey? ' Smokers who attempted to quit smoking since the last survey and who had not smoked in the past 7 days at the 2010 survey were defined as successful quitters (7-day point prevalence abstinence).
Ethics
The
Analyses
Age and educational inequalities in quit attempts and successful smoking cessation (research question 1) were examined with chi-square tests. Age and educational inequalities in exposure to the interventions (research question 2) were examined with ANOVA F-tests. Exposure to the interventions was approximately normally distributed.
Age and educational inequalities in the effects of the three interventions (research question 3) were examined by performing logistic regression analyses (both univariate and multivariate) predicting quit attempts and successful smoking cessation in the 2010 survey. Independent variables were the above mentioned control variables and exposure to the price increase, the smoke-free legislation and the cessation campaign. Interactions of exposure to the interventions with age and education were simultaneously added to these regression analyses to examine whether there were age or educational inequalities in the effects of the interventions on smoking cessation. Simple slope analysis was conducted to decompose a significant interaction term [20] . In the simple slopes analysis, low, moderate and high values for each factor corresponded to 1 SD below the mean, the mean and 1 SD above the mean, respectively.
All analyses were weighted by age and gender to be representative of the adult smoker population in the Netherlands. More details on the weighting procedure can be found in the paper of Thompson et al. [21] .
Results
Inequalities in cessation
Of the study sample, 281 out of 962 respondents (29.3%) had tried to quit smoking between the 2009 and 2010 surveys (Table I) . At the 2010 survey, 86 out of 962 respondents (8.9%) had successfully quit smoking. Table I shows that there were no significant age or educational inequalities in successful smoking cessation. Smokers aged 15-39 years were more likely to attempt to quit smoking.
Inequalities in exposure
Most respondents were exposed to at least one of the three population level tobacco control interventions. In total, 82.4% reported having paid more for their cigarettes in the 2009 survey than in the 2008 survey, 65.6% reported having visited a drinking establishment that had some form of smoking restriction and 83.1% reported having experienced one or more parts of the campaign. Table I shows that smokers aged 15-24 years were more exposed to the smoke-free legislation, whereas smokers aged 25-39 years were more exposed to the cessation campaign. Higher educated smokers were more exposed to the price increase and the smoke-free legislation.
Inequalities in effects on cessation
As can be seen in Table II , exposure to the smoke-free legislation and to the cessation campaign had a significant positive association with attempting to quit smoking in the univariate analyses, but not with successful smoking cessation. In the multivariate analyses, only the association between exposure to the smoke-free legislation with attempting to quit smoking remained significant [odds ratio (OR) ¼ 1.11, 95% confidence interval (95% CI) ¼ 1.01-1.22, P ¼ 0.029].
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In additional analyses (not shown in tables), interactions of exposure to the interventions with age and education were added. The interaction between age and exposure to the price increase on successful smoking cessation was significant (OR ¼ 0.99, 95% CI ¼ 0.97-1.00, P ¼ 0.046). Decomposing this interaction by means of simple slopes analysis showed that exposure to the price increase only predicted successful smoking cessation among young respondents ( ¼ 0.10, 95% CI ¼ 0.01-0.18, P ¼ 0.035) and not among older respondents (Fig. 1) .
There were no significant interaction effects of age with the other two interventions (not shown in tables). Also, there were no significant interaction effects of education with any of the interventions.
Discussion
In this study, we examined age and educational inequalities in smoking cessation after three population-level tobacco control interventions: a tobacco tax increase, smoke-free hospitality industry legislation and a mass media cessation campaign. These three interventions were implemented during the same time period in the Netherlands in 2008. We found that only the smoke-free legislation seemed to have had a small effect on attempting to quit smoking among the whole group of smokers. The price increase may have been only effective in increasing successful smoking cessation among younger smokers. However, there were no overall age or educational differences in successful smoking cessation after the implementation of the three interventions.
We did not find significant effects of the price increase on smoking cessation for the whole group of smokers. This was probably caused by the fact that prices increased by only 8%. Prices should rise substantial to increase smoking cessation [22] . Consistent with earlier findings [2, 6, 9] , our findings suggest that the price increase was only effective in stimulating successful smoking cessation among younger smokers.
We found a small effect of the smoke-free hospitality industry legislation on quit attempts, but not on Inequalities in cessation due to tobacco control G. E. Nagelhout et al.
successful smoking cessation. This is consistent with a previous study that showed that quit attempts increased slightly in the Netherlands after the implementation of the three interventions, but smoking prevalence did not decrease significantly [12] . This previous study could not disentangle which of the three interventions caused this increase in quit attempts. In the current study, we controlled for the other two interventions, which strengthens conclusions that the found effect of exposure to the smoke-free legislation can actually be ascribed to this intervention. A possible explanation for the small size of the effect is that the legislation was weak, not well implemented and that there were considerable problems with compliance [13, 14] . Another recent study showed that when compared with two countries with comprehensive and well enforced smoke-free legislation, Ireland and England, there were less quit attempts and there was less quit success in the Netherlands after the implementation [23] .
The Dutch cessation campaign focused on smokers with low to moderate educational levels. However, we found no educational inequalities in exposure to the cessation campaign. The campaign did not succeed in reaching low to moderate educated smokers more than high educated smokers. But it may be considered an achievement that smokers from different educational levels were reached equally, because previous research found that cessation campaigns have a larger reach among smokers with higher educational levels [7, 8] . Furthermore, smokers aged 25-39 years were more often exposed to the campaign, which matches the focus of the campaign on smokers aged 20-50 years.
The strength of our study is that we compared the effects of three tobacco control interventions that were implemented during the same time period using three survey waves of a longitudinal cohort study. This study design allowed us to classify people according to their exposure to each of the three interventions, so we could disentangle Inequalities in cessation due to tobacco control the effects of the three interventions on smoking cessation. However, there were also some limitations. Our design with three survey waves has the drawback of being unable to account for short-term effects on smoking cessation and our results may therefore be conservative. The fact that we did not have a control region in the Netherlands where the three interventions were not implemented is a limitation of this study. Also, exposure to the interventions cannot be measured objectively by using self-report. Smokers who report that they have not seen or heard anything from the smoking cessation campaign, may have seen something from the campaign without remembering this at the time of the survey. Also, we used self-reported smoking cessation without biochemical validation. Finally, almost half of the sample was either lost to follow-up or did not answer all questions that were used in the current study. These respondents were younger, less addicted and had more intention to quit smoking. Therefore, our results may not be fully generalizable to the broader population of Dutch smokers.
Our study has important implications for population-level tobacco control interventions. Based on our findings, we recommend increasing tobacco taxes at a higher rate such that, there is a much larger resulting increase in price. Although raising taxes is widely recognized as the most potent tobacco control intervention [3, 24] , it is known from previous studies that in order for tax hikes to lead to substantial increases in cessation, the resulting price increase must also be substantial [22] . We also recommend implementing strong, comprehensive smoke-free legislation, because this protects non-smokers and may maximize quitting behaviour [23, 25] . An accompanying media campaign should explain that smoke-free legislation is implemented to protect non-smokers from exposure to secondhand smoke instead of only stimulating smoking cessation [26, 27] . This is specifically important in the Netherlands, were smokers are less knowledgeable or concerned about the harms of smoking and second-hand smoke than in other countries [28] .
